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LUKIN, A.V.; VASYANIN, K.I.; POPOV, Yu.K.
I
Inferior and undesirabls fishes of the Tatar Republic, their sigiﬁ-
cance in fishery and means for their economic uul%zation. Izv,. .z;r)x.
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USSR/Nuclear Physics - Pi meson interaction with nuclenns

card 1/1 pub. 146 - 34/bk

Author . Popov, Yu. M.; Rukhadze, A. A.
s e AT P
Title . 1Inelastic seattering of mesons in the semiphenomenological theory of
pucleons

the interaction of pi-mesons with
No 6(12), Dec 1955, 893

Periodical Zhur. eksp. 1 teor. fiz., 29,

On the basis of the semiphenomenological theory of interaction of
pi-mesons with nucleons, the problem of the nonelastic scattering
of pi-mesons by nucleons wWas solved for energy of the incident
mesons greater thal Loo Mev (I, Ye. Temm, Yu. A. Gol'fand, V. Ya.
Feynberg, ibid., 06, 649, 195k4), the calculation conducted in the
first non-diseppearing approximation of Heitler's theory of damping
(W. Heitler, Froc. Cambr. Phil. S0C., 37, 291, 1941). They studied,
after scattering, the states: nucleonsmeson and "isobar' +meson, but
did not consider the state nucleonttwo mesons, formation of the sec-
ond meson being considered as a decay of the nucleon's "jsopar”
state. In the present note the writers carry out a comparison with
experiments for energies of the incident mesons higher than LOO Mev,
and note that ur to oo Mav their results coincide with those of
Temm et alil (ov. cit.). This note containg no new values of the
constants not already glven by Tamm et alii. Results are given in
graph and teble, theoretical and experimental. Cood agreement is
noted. Four references, all Western put one USSR (op. cit.

Institution: Physical Institute im. F. N. Lebedev, Acad. Sei. USSR
§ubmitted «  July 29, 1955

.o

Abstract
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PA - 2082

sagttering ol n-Mesons on Mucleons in Higher Approximations of the

‘ TAVM. DANKEV. - bethod (Rassejanie m-mezona nd nuklone v vys¥em pribli‘ienii

metoda Tamma-Dankova).
FERIODICAL
pp 169-171 (U.S.5.R.)
Received 3/1957
ABSTRACT
PRSI A AT
of 8c¢lfeneryy of mesons

Zhurnal Eksperimental'noi i Teoret. Fiziki, 1957, Vol 32, Nr 1,

Reviewed L/1957

In t;ljxg?fjigb:t}]ﬁem_;',nvestigated here problems in connection with renormalization -
and nucleons are not considered and the cor- BT
responding terms are left out in all equations.

The equation system ob-

tained ‘in this manner is in the "old" TAMM-DANKOV method identical with

the system of the new method of DYSON, if,
members" are left

amplitudes with "negative

in the latter system, the
out. In momentum representation,

the first of the mentioned amplitudes 1is get up according to DIRAC in the

following manner:{rang_qd>

= 6(q - go) *+ K1(aqo)8

¢ (t- w(} - Eg)
Investigating the problem of higher approximations of the TAMM -DAN%OV

method the inejuation € <I® * 2 M
are produced) and the second wap

The equations for Ky and Kp are

is agssumed (i.e. no additional mesons

1itude has the following form:
then explicitly given. This equation

system still contains divergencies even after the elimination of the in-

finities occurring in the
when investigating the

equation for a meson-nucleon-system 1s concerned.

such a solution of non-covariant

APPROVED FOR RELEASE: 08/25/2000
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nuclei. This fact represents the main difficulty

T.D.-method, if the
The author constructs
(threedimensional) equations in which the
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g

: PA - 2082
Scattering of mw-kiesons on Nucleons in Higher Approximations of the
TAMM-DANKOV -K-ethod. :

infinities are contained in the functions for tnhe ngummit parts" and which
can be eliminated by renormalization. The representation of the amplitude
Kz (qkgy,) by means of the resolvent Rg is explicitly given. Some transfor-
mations are then performed which are intended to introduce the infinities
contained in the equation system into the functions for the "summit pacts't
The practical solution of the above equations is impossible without se-
paration of the angular variables. The aithors separated the angles in the
equation for Ka(qkqe) for the case that the total angular momentum of the
system of nucleon - 2 mesons is J = 1/2 and that the mesons can only have
the angular momenta 0 and 1. This makes it possible to consider higher
approximations for the scattering of a pion by a nucleon in the S-state.
Next, formulae for the characterization of the rotation state of 2 mesons
and one nucleon and of a state containing one nucleon and one meson with
1 = Q are given. Also the equations for the "summit parts" are given.
Finally a formula for the phase shift on the occasion of the scattering of
a pion by a nucleon in the state which the jsotopic spin I = 3/2 is found.

ASSOCIATION  Physical Institute "P.N.LEBEDEV" of the Academy of Sciences of the USSH.

PRESENTED BY

SUBMITTED

AVAILABLE Library of Congress
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AUTHOR: Popov, Yu. K. sov/56-35-2-27/6o

. /‘-,

TITLE: on the Cross Sections of the Possible Non-Radiation

Recombination in & gemiconductor (o gecheniyakh vozmozhnoy
bezyzluchatel'noy rekombinatsii v poluprovodnike)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy f£iziki, 1958,
Vol 35, Nr 2 (8), PP 505-506 (USSR)

ABSTRACT: In semiconductors, & process of non-radiation recombination
may occurj it is the inverse process with respect to the
ijonization by conduction electrons (or holes) of the

electrons which come from the traps. Using the wave functions
and the assumptions given in a paper by L. Bess (Ref 1)

the author calculated the collision of & thermal hole with
slow conduction electrons in the neighbourhood of an
occupied trap with subsequent recombination of the trap
electron with the hole (the trap electron 1is considered as
an ynoocupied level for the hole). The energy released in

such a collision is assumed to be transferred to the
conduction electron. The wave functions which are used for
these calculations and the obtained cross gections of these
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On the Cross Sections of the Possible Hon-Radiation Sov/56-35—2-27/60
Recombination in a Semiconductor

processes are explicitly given. For carrier concentrations
N, and Ny ~3°1o13 cm‘3, the cross sections J,¢ (of the

collision of a conduction electron with a hole with
transition of the electron to the unoccupied level of the
impurity) and O,e (of the collision of 2 conduction electrons

with subsequent transition of one of these conduction
electrons to an unoccupied level of the impurity) are of

the same order of magnitude (3010-21cm2) and are one order

of magnitude less than the cross section of the radiation
recombination (dre and Grh) which were obtained by Bess. The

above-mentioned mechanism of the non-radiation recombination
therefore cannot explain the experimentally observed short
life of the carriers in germanium if the concentration of the
carriers amounts t°fv3u10130m-5e There is 1 reference, O of
which is Soviet.

ASSOCIATION: Fizicheskiy institut imeni P. N. Lebedeva Akademii nauk SSSR
Card 2/ (Physics Institute imeni P. N. Lebedev,AS USSR)
>
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SOv/51-6-6-7/34

AUTHOR: __ROPOV,-Yu.dbu- ™

TITLE :

PERIODICAL:

ABSTRACT:

Denendenco of the Light-Suu Stored at Levels of various Depth on
the Excitation vensity (savisimost' zapasayemoy svetosuimy na
urovnyakh raznoy glubiny o% plotnosti vozbuzhdeniya )

Optika i spektroskopiya, 1959, Vol 6, Nr 6, pp 764-768 (USSR)

1t was found experimentz2lly (Refs 1, 2) that under steady-state
conditions in luminescence the ratio of the light-sum stored in deep
levels to the light-sum stored in shallow levels decrsases with increase
of the excitation (flux) density. rhe present paper shows that it is
not necessary to invoke a mechanism of de-exciting action of the
excitation flux to explain the sbove reault. the author considers a
phosphor with two cupture levels of different depth. 1% is assumed that
(1, electrons are attached to and ejected from capture levels by thermal
vibrasions of the lattice and (2) direct transition of electrons from
capture levels to holes of the velence band does not occur. ln the
author's opinion the first assumption is always true, vwhile the second
is correct only in the case of absence of holes in the valence band.

1t is showvn that urder steady-state conditions the ratio of the number

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420010-4"
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SOV/51-6-6-7/34
. -Dependence of the Light-Sux Stored &t Levels of Various Depth on the Zxcitztion Uensity
of electrons stored at deep levels to the number stored at shallow
l1ovels is proportional to a product of two quantities: one of these
quantities is the ratic of the total nuuber of desp levels to the total
number of shallow levels, while the other quantity always decreases with
incrasse of the excitation density. The paper is entirely theoretical.
Acknowledgment is made to Professor V.L. Levshin for his advice. There
are 2 figures and 2 references, 1 of which is Soviet and 1 English,

SUBMIT?ED:s May 12, 1958.

Card 2/2
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s0v/51-6-6-2/34
Popov, Yu.M. and Shavtensikiy, V.P.

Bffect of Radiationless Recombination on Saturation in Cathodoluminescence.
(V¥liyaniye bezyzluchatel'noy rekombinatsii na nasyshcheniye pri
katodolyuminestsentsii)

PERIODICAL: Ovtika i spektroskopiya, 1959, Vol 6, Nr 6, vp 769-775 (USSR,

AESTRACT: The peper was presented at the Sevonth Confeorence on Luminescence. The
authors solve kinetic equations for particles in the conduction band and
at capturo levels, taking part in luminescent vrocesses. friple
recombination, which occurs 8t high free charge-carrier densitles is
allowed for in these equations (triple recombination is defined as
radiationless recombination which is the reverse of tha process of
jonization removal of elactrons from traps by conduction electrons or by
holes). .It is shovm that the non-linear portion of cathodoluminescence
yield (saturation effect) occurs at the high free electron and hole
densities at which triple recomtination appears. Theoretical predictions
of the cathodoluminescence yield and its dependence on the excitation
intensity were found to agres with experiment. In the final section the

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420010-4"
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50v/51-5-6-8/34
Bffect of Rndiationless Reccombination on Saturstion in Cathodoluminescence

euthors give the energy balance of elsctrons in recombinsation processes
and they estimate the slectron temperature in tne pnosphor. TIne upaper
is entirely theorstical. Acknowledgnents are made to V,L. Levshin and
M.V, Fok for their advice. There are 2 figures and 6 references, 3 of
vhich are Soviet and 3 English.

SUSMITTED: May 12, 1958.

card 2/2
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143500
JUTHAR ¢ Popov, Yu.M.
e

TITIE : The Iffect of Fast Electrons cn the Stored Light-Sum in Cathodo-
Luminescence

PERIODICAL: Ootika i spektroskepiyas, 1985, Vel 7, Yr 5, pp 697702 (WSSR)

ABSTRACT: FPhosphorescence under the action of an elactron beam is kmown to decay
faster in most phospnors when the bsem density is increased (Ref 1).
4s in photoluminasscencs, the highexr rate of decay is dus te 2 greater
dsgree of Tilling of shaliow levels, compired with desp levols; with
increase of the sxcitation intensity. A zacond possible reason for the
faster decay of phosphorescence (1.0, 8 lower degras of filling of deep
levels) is discussed in the present paper: it 1s suggpsted that
electrons mey be lmocked out of capture levels by fest electrons which
are formed in the conduction tand dus to ionizetion losses of the orinery

cathode~ray bean. The author calculates density of the primary electron
besm at which the probability of knocking out elsctrons from dsep capture
levels into the conduction bani, due to iorization, is comparable vith
thermal ejection; such & density is shown to be quite possible ir
practice. The paper is entirely theoretical. Acknowledgneunt is made to
V.A, Chuyenkov for his advice. Trere are 12 references, 9 of which are

card 1/1 Soviet and 3 English.
SUBMITTED: March 5, 1959 l/\/
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ATTHORS: Bagov, N Gs, Tul, BeMe, Popov, Yu,Me SOV /56-37-2-34/56

JITLE: Quantum-mechanical Semiconductor Generators and -Anplifiers of
Electromagnetic Oscillations

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 37, Nr 2(8), pp 587-588 (USSR)

ABSTRACT: In the present "Letter to the Editor" the authors discuss the
possibility of using the electron transitions between tha
conductivity zone (valence zome) znd donor (acceptor) impurity
levels of a semiconductor for the production of eleetronagnetic
radiation (like in a molecular generator). For the realizaiion of
semiconductor generators and -amplifiers it is necessary o
provide for such a distribution of electrons {noles) in the
conductivity zone (valence zona) that the affoctive temparature
of the conductivity electrons (holes) is negative with respect to
the ionized donors (acceptors). Such & semizcniuctor has negative
frequency losses in the case of transitions of ¢lzetronz (noles)
from the conductivity (valence) zone to impurity levele, If such
n semiconductor is irradiated with slectromagnatic waves, the
latter may be amplified; if certain conlitions (self-excitntion)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420010-4"
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Quantum-mechanical Semicorductor Generators and

~Amplifiers of Flectromagnetic Oscillations
are satisfied, such a device may work &s generator. In ordar
attain negative temperatures, 2 special impurity ionizatiosm
mechanism is suggested. This state with negative temperziure i
maintained during the relaxetion %ime of elcctrens (heles) -
the impurity levels. If the pumber of impurities is small
compared to the number of atoms in the crystal lattice, ihs
1ife time of the conductivity elsctrons (holes of the valzmrs
zone) Tb is large compared to the time t} between the

collisior.s of electrons (holes) with the lattice. T;, maey be

regulate’ by the impurity concentreation. During the period tz

the system may be used as a generator or as amplifier of
electromagnetic oscillations. A reduction cf the surface

Card 2/3
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Quantum-mechanical Semiconductor Generators and SOV/56-37-2-54/56
~Amplifiers of Electromegnoetic Oscillations

reflection coefficient or of the dimensions of the sample nay

convert the system from the function as generator to that of an

amplifier., The present paper vas registered by the Committee ’
of Inventions and Discoveries of the USSR Council-

of Ministers . with priority of July 7, 1958.

There are 3 Soviet references.

ASSOCIATION: Fizicheskiy institut ime Po H. Lebedeva Akademii nauk
(Physics Institute imeni P. H. Lebedev of the Academy of

Sciences)

May 18, 1559
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___PoPOV, Yu.M.s SELIVANENEO, A.S.

exiton in a molecular crystal, Opt. 1 spektr.

Iaminescence of a free o 13:8)

.2:260-261 Ag 160,
7 me (Luninescence) (Excitons)
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s/o5%6o/038/03/31 /033

BOO6/BO14
2471700
AUTHORS: Basov, N, G:; Krokhin, O. N., Popov, Yu. M.
e - 4
TITLE: SemiconductorAégplgggggfknd Genagg&ggnghose Carxiers Have
a Negative Effective Mass

PERIODICALs Zhurnal eksperimental’noy i teoreticheskoy fiziki, 1960,
Vol. 38, No. 35 PP 1001=1002

TEXT: Kroemar (Ref. 1) made the suggestion to use carriers with a
negative effective mass in gamiconductors for the amplification and
generation of_electgggggggﬁigﬁ!&jg§% since negative losses will thus
occur during the motion of ca the field. In order to produce
such states it 1is advisable to use 8 constant electric field. In the pre=
sent "Letter to the Editor® the authors demonstrate that it is impossible
to produce states with negative losses b using a constant electric

field. The condition wf(Ez)Eiaf(E1)jn(Aw mwf(g1)L1~f(ga)}n(Lx)-
= wn{ha) {f(&2)=f(£1)} > 0 must be satisfied for the energies £, ? €,

4

I

(£1-) is the electrom distribution function, n(he) is the number of - .~

card i/
2
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vV
Semiconductor Amplifiers end Generators Whose 5/056,/60/038/C3/31/035
carriers Have a Negative Effective Mass BO0O6/B0O14

photons of an energy ks = 62—e1, w is the probability of spontaneous emis-

sion). To obtain amplification, it was necessary that 3f£(e)/de > O, at

least at some points of the range 62-61, This is nowhere the case if

thermodynamic egquilibrium is to be maintained. Direct calculations
(Refs. 2-5) have shown that it is impossible to disturb thermodynamic
equilibrium so strongly that Af(e)/de > 0, if E = const, as was assumed
by Kroemer. Also if in the case of anisotropic zones some components

of the mass tensor are negative for certain values of the quasi-pulse,
2f/3% > 0O cannot be attained if E = const. This is due to the fact that
in the case of semiconductors the jnteraction constant for acoustiocal
and optical phonons is of the same order of magnitude. For a system of
semiconductors with negative losses 4t is therefore necessary to obtain
states with negative temperatures if 3f/oe > 0. There are 6 references;
3 of which are Soviet.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of

Sciences, USSR) V)K/.
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AUTHORS: Krokhin, O. N., _Popov, Yu. M. \
\
TITLE: Slowing-down Time of Non-equilibrium Carriers in Semicon-
ductors

PERIODICAL: Zhurnal eksperimental'noy { teoreticheskoy fiziki, 1960 .
Vol. 38, No. 5, DPp. 1589-1592

TEXT: The determination of the slowing-down time of minority carriers is
particularly important to the development of quantum—mechanical semicon-
ductor generators and amplifiers. Negative losses in semiconductors may
ocour if the production time for negative temperatures in them (slowing-
down time) is shorter than the lifetime of the produced external excitations
of fast electrons and holes. The authors regard those electrons (holes)

as minority (fast) carriers, the initial energy &  of which is considerab~
ly higher than the mean thermal or degeneration engrgies (if the gas is de~-
generate), but not higher than the threshold energy of impact ionization of
the valency band. In sufficiently pure crystals of regular shape, the
slowing down of elecirons is due to scattering by lattice vibrations. Im-
purities and defects need not be taken into account. The following
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Slowing-down Time of Non-equilibrium 5/056/60/038/005/034/050
carriers in Semiconductors B006/B063

calculations, which are only made for electrons of the conduction band,
hold analogously for the holes of the valency band . The calculations pro-
ceed from the equation of motion for the electron distribution function
£(p) in the crystal, taking the Fermi degeneracy of the electron gas into
account. In order %o investigate the slowing-down of electrons in the ab-
sence of an electric field and with £(3) = f£(£), where £ is the electron
energy ( € = p2/2m), the authors first give expressions for 3f (&) /8%,

the electiron lattice collision time t, the energy state density o(€), and
the variation of the mean electron energy in time dE/dt. By use of these
relations they study the slowing down of a single eleoiron without con-
sidering degeneracy. £(€)e(e) = 8(€ - E) holds in this case. The case of an
acoustic phonon is treated first. For the slowing-down time from E_ to B
due to electron gcatterings by acoustic lattice vibrations one obtains:

-1 -1/2 1/2 2 .
t = (2/ao)(E /2-30 / )i &y = 2(2m) / u /1ac(T)kT, where 1 is the mean

free path of the electron in scattering, u {g the velocity of gound, and T ,
is the lattice temperature. Next, the authors investigate the slowing down b/*{
of a fast electron by optical lattice vibtrations of a valence-type semi-
conductor. An expression is derived for topt' Furthermore;
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Carriers in Semiconductors B006/B063

topt/tac ~ 10-2 holds. In the following, degeneracy is taken into account

and the slowing-down times are compared with one another, both regarding
and disregarding degeneracy. It is found that the slowing-down time is
not essentially influenced by taking degeneracy into account. N. G. Basov
ig thanked for discussions. B. I. Davydov and L. V. Keldysh are mentioned.
There are 5 references: 3 Soviet, 1 US, and 1 British.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. N. Lebedev of the Academy
of Sciences USSR)

SUBMITTED: December 17, 1959
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AUTHORS:

TITLE:
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86932

s/056/60/039/005/051/051
BO06/BOTT

Basov, M. G.y Krokhin, O. N., Popov, XBI Hi

The Possibility of an Application of Indirect Transitions

to Produce Negative Temperature in Semiconductors.

PERIODICAL:
Vol. 39, No. 5(11), PP

TEXT:
infrared emission

Zhurnal eksperimental'no

y i teoreticheskoy fiziki, 1960,
1486 - 1487

S, especially in germanium and silicon, the
tion edges correspond to the indirect tran-

sitiong, that is during emission and absorption of a photon emission or
absorption of a phonon takes place simultaneously. The long wave emission
corresponds 1o simul taneous emission of photon+phonon on these transi-
tions. In a sample with a low enough temperature where the phonons

necessary for absorption are missing in
the iongest wave will not be absorbed and

the lattice, the emission with

here the sample will be prac-

tically transparent. IT the carrier concentration is jncreased with
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The Possibility of an ;ipplication of S/056/60/039/005/051/051
Indirect Transitions to Zroduce Negative BO06/BOT7
Temperature in Semiconduciors

respect to the equilibrisi concentration by means of any mechanism
(exposure, eleciric ield ctc.) then under certain conditions a negative
temperature should occur with respect to the considered transitions.

The conditions for suck u jrocess should be: O/, < T _,./T, wheret

and l,)f is the photon und phonon frequency, T the temperature of the

the eilcctive temperature where the levels of the con-

sample and Te

ff
duction band with resvect to those of the valence band are filled. For
germanium would hold ur/wf~25 and thus Teff/T>'25, which would be ful-

filled for a sample at helium temperature if the excitation is brought
about by a radiation source or an external electric field. There are
10 references: 1 Soviet, B US, 1 Czechoslovakian.

ASSOCTIATION: TFizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev, Academy of Sciences
USSR)

SUBMITTED: October 3, 1960
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{.3200 [ZYOB, 250 3) £/553/60/672/002/50" /665
6.3 300 (2201, 2801, 2503) B00E/2067
AUTHORS: Basov. N. G., Krokhin G. H.,

250 - M

TITLE: Generatizcn, Intsnsification. etestion of Infrared
and Optical Radiation by Means cf Quantun Systems

"
¢

PERIODICAL: Uspskhi fizicheskikh naﬁk. 1960, Vol. 72, ¥Wo. 2
rp. 191 - 209

TEXT: The present paper gives comprehensive survey
the possitilities of appliica‘ion. and the prcperties
generators and intensifiers. In the intrcducticn tha
the sources of slectromagnetic radiation which thsy divi
groups {thermal sturce, lcminescence source. and generatsrs 2
wrich differ gbove all by the width of the emission speztrum. They
then discuss the principle of *he genaration and intensification of
waves which is bassd c¢n the induction of transiticns in quantum
3ystens (molecules, atoms, ions, etc.). Molecular generators, and
paramagnetic intensifiers may be used for the generation and
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ms

intensification of submillimeter infrared ang eptical waves. T¢
pradze such generators ang intensifiers it ig necessary to chain

a system which is not in vhermodynamiz eguilibriug (i.e.

in a state

with negative temperature). In such 3 state the Sccupation 3f the

energy levels is bound to increase with increasing energy,

and the

syz-em is bound t¢ emit phoions under the influence of g radiation
impinging from cutside. It may te ugsed not only for the gensration
but also fer the intensification of radiation. In spite of the

srontanspusg radiation such intensi
in the infrared. It has alrsady teen
5% different materialsg for Frodus
cators which are free frem noizes of
the most imporiant characteristis

fiers are considerably sengiti

Suggested tc use speziral

ing highly sensitive radiagtisrn i

spontaneous radiation.

5 ¢f such a system with negative

temperature is the "number of active particles", i.e » the particie
€Xcess on the upper levels compared ¥ith the lower ones which are

gererated per unit time,
quantityX= 23 I dlzryg

Card 2/4
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Generaticn, Intensification. . 5/053 60/072/b02/001/005
Detection of Infrared ang Optical B006/B067T
Radiaticgn by Means of Quentum Systems

¢f the dipole moment tetween the levelg concerned, n the number of the
astive particles, and M) the spectral line width., The quantity X enters
the condition of the self-excitation of the generators and determines
the intensification coefficient of the intensifier, as ig shown in

part 8. In molecular gases W is in the om range only ?/105 ¢f the
value it has in irystals of bParamagnetic ions. Similar conditions
prevail also in the infrared. Hence the use of sclids seems to be the
BOS* promising, The bresent paper which gives a survay of published
data snd the resultg obtained in +hig field is presented in the follow-
ing way: Chapter I: methneds of c¢btaining states in systems with
negative temperatures, The theory of negative tempsraturag; serting

¢f moleculies by means of an inhomegenzoug electric ¢r magneiiz field

in moleculgr beams; the excitation of gas molecules by means of gas
iischarge; momentum method of rroducing negative temperatures in sepi.-
condicicrsg broduction of negative temperatures :n semiconductors
between ieveig lying within one conduction bani ("amplifier wit
negative mass"); production of negative temperaturesg by tha method y(
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Generaticn. Intensificsss
ration, ensifica%ion. ang 5/053/60/072
get?c:;on of Infrared ang Optical ;6863332/0?é/b02/001/005
adiation by Means of Quantum Systems ~ !

¢f double resonanece Charpt
e reg 1ce. arter II: Interactis 47

Croiouble o5 : &ction betweern radia‘io
+€p\w;~a;§th nega{ive temperature; conditions of gself eg’?;;;? v
thesry d suggestions for +ka et 0 re ani tor
A%y end -¢r tne producticn of rog Lo i i
Qfa“:uz ~ndicators of radiatign. Finally. 14 i uonauyrs L enstiiers;
§:antin SYStems are cf grea’ imcapiaman an oo POiREed oo
daaniin ayste sIea: “mpcriance in the generatisn d
ﬁ.it sitlcasvion of eleztromagnetii- ep and dm wave: especiail
radic engi i > .. aves

¢ engineering, Increase in tha freguency v*a‘i;”t/ 1

Y stakility gnf

increases in the rezeiver sensitivity. Wit i

T - With ammor P
?;risgg E:Sh frequency stability waé atta?nggwoé;: ?gi.“u-ar
braneh :;-gi;Zifs.atuaE?Jz O°K. Research in this fielq leads
There are 23 f:“f' ia~vim rad.ophysics. V. A Fabrikan: is me
jheze ars 2 :€2r2s ard 80 references: 33 Soviesl T TS g

{ fustraiian. 2 British. and 1 French. T2t 3 T
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BASOV, N.G.; KROKHIN, O.N.; POPOV, Yu.M,

Generation, intensification, and indication of infrared and opticﬁl
:gd;?iéinzsgthothe aid of quantum systems, Usp. fiz, nauk 77
e Sad . (MIRA 16:8)

(Radiation) (Quantum theory)
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POPOV, Yu. M., BASOV, N. G., and KROKHIN, O. N.

"Negative Absorption Coefficient at Indirect Transitions in
Semiconductors."

Report presented by N. G. Basov at the 2nd Intl. Conference on Quentum
Electronics, 23-24 Mar 1961, Berkeley, California.
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IBASOV, i. ., FOFOV, Yu, 4. and KROXHIN, O, I.
"lemative absorption Cocfficient at Indirect Tronsitions ir Semicorductors,d

report presented at the Hungarian Sumposiuwm on Lunirescence, Bzlabtonvilazos,
Hungary, 7-10 June 1961. )
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8/048/81/025/653 /036 /047
7. 40 (alse /32, //37,/37:) B104/B202

AUTHOR: Popov, Yu. M.

TITLE: Characteristic features of cathodoluminescence for ni
excitation densities

PERIODICAL: Izvestiya Akademii nauk S55R. Seriya fizicheskaya,
v. 25, no. 3, 1961, 405-408

TEXT: fThis paper was presented at the 9th conference on luminescence
(crystal phosplors) Kiyev, June 20 to 25, 1960. The author theoretically
studies processes showing twe impertant properties of cathodoluminescence
at high excitation densities: 1) deviation of the linear increase of
brightness of luminescence with an increase in the excitation density
which is called saturation effect. 2) Rising slope of the demping curve
of the afterglow of cathodoluminescencs with an increase in exeitatinn
density. To explain the saturation effect which ia c¢onnected with thermal
extinction, already earlier, a triple recombination process had been
assumed in which after the collision of two carr

a2t an imourity center. It transfers its energy to the other carrier
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Characteristic features of... B104/B202

which, in turn, it is gilven up without radiation on relaxaticn with the
lattice. It was found by calculations that under these conditions
linearity of brightness as a function of the carrier density deviates at
an excitation density of 1024 particles per cm” and second if ths
concentration of the mobile carrier in the conduction band attains the

16 -3

value N®&10 cm . The relative increase of the light sum which in
contrast to the light sum which is stored at the deep levels, is stored
at the shallow levels, is regarded as one of the reasors of the increase
in the demping velocity of the afterglow of cathodoluminescence. It was
found by theoretical considerations that with increasing excitation
density the number of the electrons stored at the deep levels becomes
smaller than that of electrons stored at the shallow levels., The light
sum which is set free at the deep levels is also reduced by the knocking
out of electron from the adhesion levels by fast electrons. Assuming
that the main processes occurring in a sclid are ionization processes and
that electrons are generated by the primary electron beam in the conduc-
tion band of crystal phosphor whose kinetic energy is lower than the
forbidder zone width, the following‘'expression is obtzined for the

Card 2/3
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Churacturizstic features of..- B104/B202

. ___._.probebility of an ejection caused by fast electrons:
GMatEq®,Q In (%o 19 )

L) .
wit = amydZiet in (4%, | Awy)

1

where it is the reduced ion mass, ER the Rydberg energy, @ the number of
electron-hole pairs. From this expression the authors obvtain the condition
q 2 1028exp(-1(‘)/kT);

IT ttis condition is satisfied, the probebility of en ionization ejection
from the k-th level is greater than that of a thermel ejection. Hence, the
1izht sum is limited by the excitation cdensity which is released from the
low levels. The probevility of an ionization of an adhesion level is not
tempersture-dependent, the probability of a thermal ejection, however, is
exponentielly reduced with temperature. There are 3 references: 1 Soviet-
bloc and 2 non-Soviet-bloc. -

ASSOCIATION: Fizicheskiy institut im. P..N. Lebedeva Akademii neauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences USSR)
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9:2 5771 (atso HEE, 1055) p037/D113
AUTHORS: Basov, N.G.s Krokhin, O.Ne andw

TITLE: Generators and amplifiers of light

PERIODICAL:  Priroda, moe 12, 1961, 16-25

TEXT: This article deals with the development of quantum radiophysics and
the theory, development and application of generators of monochromatic, opti-
cal and jnfrared radiation. In 1952, a new principle of generating and
amplifying electromagnatic radiation in quanta systems, based on jnduced ra-
diation, was proposod by N.G. Basov and A.M. prokhorove. IR 1954-55, the fimt
quantum generators of the electromagnetic waves of the centimeter band,
pased on induced radiation, were built. Quantum amplifiers of the centime-
ter and decimeter wavebands, used for increasing the sensitivity of receiv-
ing equipment and propoaed for the first time in 1956 by N. Blumbergen, are
based on the 3-level asystem gtudied by N.G. Basov and A.M. ProkhoroV. Opti-
cal generators, bvased on the same princi were proposed for the first
time in the USSR in 1957-58 by Basov, Prokhorov, B.M, Vul and Yu.M. Popo7e.

1t 1is 7;ated that world-wide attempts are being made to use quantum pystems b)(
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for the creation and developmen
and wliraviolet wavebands and

Ll

aunthors give a very general explanation of

spontaneous radiation, and quanta systems
ture". They point out the
of obtaining monochromatic radiation with
sions, suggesting in

In radiowave generators

which can concentrate all radiation energy on one type ©

ensuring high-directivity ra

arators of optical and
of generators,one of them using a mixture
neon (0.1 mm Hg) exc
quartz envelope. In the s
solida;mainly monocrys
The monccrystal of a syn
samarium ions in calcium fluorite.
cent crystals in optical and infrare
good resulis:
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jfiers in the meteT
er wavebands. The
resonance ebsorption, induced and
working with "negative tempera-
ces ensuring the poasibility
the aid of media of finite dimen-
system of parallel mirroIs,
laced by a resonator
f oscillation, thus
Discussing ge~
the authors describe two types
of helium (pressure 1 mm Hg) and
discharge and enclosed in a
jation lines of varicus
tical radiation are ysed.
n replaced by uranium and
d instead of lumines-
give very
high density LX/
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Gensrators and amplifiers of light DO}?/DII}

of the excited centers, and the possibility of changing the generation rate
in the magnetic field. 1In the high 1light concentrations of optical waveband
generators; the light pressure may be up to 1 million at. and may be nsed
for studying the properties of substances on strong electrical fields, ac-
celeraticn of charged particles, acceleration of chemical reactions and
exact processing of various materials. Soviet scientist V.A., Fabrikant is
mentioned .in connection with research vwork in this field. Therse are 8 figz-
ures and 2 Soviet-bloc references.

ASSCCATION: Fizicheskiy institut im. P.W, Lebedeva AN SSSR(Moskya)
(Physics Institute im. P.N, Lebedev of the AS USSR[Mcscov_v})
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£.3300 (1nel 260 §) 8/030/61,/000/003/004/013
€.3000 (=108, 110 4, ,;35/) B105/B215

AUTHORS 3 Basov, N.G.‘ Kl‘okhin, O.N._LPOQO!. Yu.M.

TITLE; Generation of coherent light by means of solids
3

PERTIODICAL: Vestnik Akademii nauk SSSR,, no. 3, 1961, 61 - 66

TEXT: A short survey is given on methods of producing generators for op=-
tical and infrared radiations, in which quantum transitions among energy
levels in solids, luminophores, and semiconductors are utilized. Infrared
and optical generators are mentioned which are based upon the principle

of induced radiation in quantum systems of negative temperatures (N.G.
Basov, A.M. Prokhorov, 1954), highly coherent radiation sources of lumi-
nescent substances in infrared and optical spectral regions, exciting by
strong optical radiation (T.G. Mayman, D.F, Nel'!son, A.L. Shavlov, P,P,
Sorokin, 1960). The production of such sources is closely related to the
problems of interaction between radiation and substance, structures of the
energy levels of.,the substances, probability of radiation and nonradiation
processes. 8S.I, ¥avilov contributed considerably to the solution of these
problems, The action of permanent afterglow of organic luminophores which
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Generation of coherent light «.0 B105 5

have been discovered by S.I. Vavilov and V.L. Levshin (1928) possibly is
used for creating new sources of light. P.P. Feofilov (student of S.I.
Vavilov) together with L.N. Galkin studied (1957) in detail absorption j\
bands and emission of U+t in calcium fluorite. Resonators are used to
increase the interaction between radiation and substance of negative tem~
perature (A.M. Prokhorov, 1958; A.L. Shavlov, 1958). Furthermore, 2 report
ig given on the generation of optical and infrared radiation by applying
activators in corundum and calcium fluorite. The optical radiation source
used was a corundum crystal (A120 )} with of Cr,0 impurities (0,05 per
cent by weight). The wide absorpzion band of t%eBtransition level

4A2 to 412 corresponds to a wavelength of ~s5600 A, Fige 2 shows a sche-
matic representation of the uranium ion level in the caleium fluorite cry-
stal. Some methods of creating negative temperatures in semiconductors
are recommended (N.G. Basov, 8.M, Vul and Yu.M. Popov, 1958) for gene-
rating infrared and optical radiations by semiconductors. Negative tem-
peratures of semiconductors can be reached by intrazonal electron-hole
transitions, and by intrazonal transitions and transitions from the base
region to the level of impurity atoms. So far, there exists no general

Q t
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‘theory on the determinatio
semiconductors, The difficu
excitation energy, disappear w indi iti i aniuvm and
s5ilicon semiconduct i «G. 0.N. Krokhin, and Tu.M,
Popov, 1960). The minimum énergy in the conduction band of these semicon-
ductors, and the meximum energy in the valence band correspond to different
values of ihe quasi-momentum of the electron (Fig, o The longest long~
Wave radiations correspond to the transition of the electron from the mi-
nimum conduction band into the maximum valence band, and at the same time

" & phonon ig emitted

equals L}, The wict
tors equals kT. 1In semiconductors6 a change in frequency by superposition .
of a magnetic field of f\/1.5'10‘2 %%.is possible due to the low effective \7(

carriér.: mass m, For germanium it isg 10% 2f the radiation-frequency of

intrazonal transitions in fields of H ~10 Gauss, Probably it will soon
be possible to develop generators of infrared and optical radiation which
cen be used in laboratories, and also in various fields of science and
technology, There are 4 figures,
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Genexjution of coherent light ,.,
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@

Sumningeogy

HNoh
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Fig. 2: Scheme of the level of

+
03 in_ celcium fluorite. (b)
quasi-momentum,

Fig? 4t Structure of energy band in
semiconductor. Legend: (a) Energy;
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BASOV, N.G.; KRCKEIN, O.N.; PCFOV, Yu.M.

Using indirect transitions in semiconductors for determining
states with negative absorption coefficients. Zhur. eksp. i
teor. fiz. 40 no.4:1203-1209 Ap ‘6l. (MIRA 14:7)

1. Fizicheskiy institut imeni P.N.Lebedeva AN SSSR.
(Semiconductors) (Quantum mechanics)
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ATTTHORS . Basrv, N, G., Krokhin, 0. N., Popov, Yu. M.

TITLE: Production «f states with negative Temperature in the
p-r-Jdunsticrs of degenera*t2 semizconductors

PERTODICAL: Znurnal eksperimentaltnoy i teoraticteskey fiziki, =+, 47,
ne. A, 1961, 1879-1880

TEXT: When acplyiras a vel*age in forward direcstien <f a ven-junation in
a semisonductor the zeonsentration of the minerity savrriers increacas
near the p-n junetinn. The maximum concentration ct thesa carriars
corrasponds ‘o the complete compensation of the potentiail barrier by :n
external field. TI' scrreaponds aimesrt to that parrt of ‘he crysral where
the narriera nra majority carriers. (In this case !ie p-n junciicn 13
regarded 23 4 scare Junsricon’. Phe gegative tampeararuca in o tne band ctee
bard transi*iens ~otars enly whan the Fermi quaasi-levelia cervesponding '
the non-anquilibrium 2oncentraricns of the aelestront qd noleoa zatisfy the
cenditicn: 4 b >fy (1). In thig case n, and y dennts the Mermt

Caurd 1/3
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Production «f otates with nagativa ... BIPR /R0

‘quaai-lovals" af tha alactrenns and holes, and O *he wideh ~f *ho
forbiddon bund. When anplyieg o voitage in forward dirassier tm a pen
Junotion the earrieprn miat be degenorata ar lepst in ann pnrr of the p-n
Junatisn.  Senironduatnrs with sush p.on iuneticna preved to be tupnnd
H1edaac the mechaniom ~F tha oocucrouce of thagn atntos 5100 negat fva
tamperatiare atudted bare doas net correipond to the tunnel part but te
tha velt-umpare part ¢f tha churasteristies of the tunme) dieda, In Lha
penojunctlecy ef rna trongly desenerate samboonducters u vinta with
nagativa tamparatura rscurg tafece the potantial bacrior 14 sompletely
ocompansared.  Tneratore, the disporsion thecory of a surrent oeasing
through a p-n junzricn can be uned for qualitative entinaticra.  Pha
minimum value of the extornal veltuwe Umin at which o a9*tgre wi'h nagative

onergy still acoura, {5 U » O/e where o fg the charge of the electron.

min

The order of magnitude of the ourrent daneity is IAJ—(nan/L}exp(aU/kT)

whers D denotes ‘ho diffusion coefficient, L the diffusion length, and
np the electron denuity in the p-range of the aemisondus*or. The currunt

density decreases with increasing degeneracy and also with decreasing

Card 2/3
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| S/056/61/040/004 /079
rrodustion af states with negative . B125/B202

tempecrature ~f the ample. For this rezson & stats with negative anargy
wzy be atrained under steady operation., The spa‘ial region in which a
stave with negative tempsrature occurs, 1s formed in *he layer near ‘he
p-r junction witic a2 donaity of the order of magnitude of one diffusion
length. Phe nigh denaities of the majority carviery surrounding *he range
of negative temperaturag in the degenerate assmiconductors can be used nsJ
radiation-reflectirg surface, i.e., as resonatar. 'Tho current dancitv can
be reduced if the semicenductors ferming a p-n junation have difrferert
widtha of tha feorbidder bards. For +tha sbgarratien of g epative temneg .
ture 1t 1g rasommernced to study the change of rhe vcl‘—ampe%a abaructer; a-
Fiew ~n irradiation of tae 3unction with - he Tight of the cerresoenlin:

[ P ~ i . N 4 s . R -
creauency,  There are 4 rafernu2ayu: 3 Govie -bhias arl O non-oovict-%ia-
Pl Vs ” PR oy ) '
Phe *ac rafsrences to Bnglisb-iancuase publicaticera v oend an fadlers

Lo smallorbys Reve | 16D, 60F, 1958 1 T.opankeve hye e JLest AL e

sORUTATICE  Fizichaskiy Qrar ottt dn. 2o, Lebaderns ~actemin oneal 50k
tInatisute of rivsics imani PLil. Tabedaw f tha srndoms ot
-y - e v
Sriences UsSH)

SUBATTTED: April 6, 194
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' AUIHOR: ' Basov, N. G.; Krokhin, O. N.; Popov, Yu. M. é

. TITLE: State with negative tepperature in.p-n 1;1‘5!::51.1'.10:1521 of degenarata .
semicorductors < ' . .-

©. SOURCE: 'El'ekt:onno-dyro;:hnyye’ parekhody v poluprovodnikakh. Tashkent .
- Izd-vo AN UszSSR, 1962, 93-95 ‘

TOPIC TAGS: semiconductor ne'gative temperature, population inversiem, -

semiconductor interband trensition, negative absorption coefficient

ABSTRACT: Population inversion with respect to interband transitions is j
possible only if at least one type of carrier is degenerate. Since transitions
of this type are referred to the diffusive portion of the volt-ampere
characteristic, negative temperature can be expected in a region, near the

p-n transition, whose thicknass is of the order of the diffusion langth.
Although cryogenic treatment can produce a population $nversion at any value

of current density, however small, a comparatively high nonequilibri
concentration of minority carriers is mécessary to bring the valus of* the

Card V2 e e e e
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- hégat.ive absbrption,coéfficient closs to unity.. The aut;hdrs compute that
a current density of 10 amp/cm2 is raquired in order to achieve a demaity
of the injected minority carriers of 1 5 cm"3, agauning a diffusion
coafficient of 10 cn“/aec and carrier lifetime of 10710 gec.
ASSOCIATION:  nons o |
- SUBMITTED: 00 - - DATE 4CQs 15Mayd3. =~ - ENGL: 0O
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[

nGallium-arsenide junction laser.®

Report submitted to the Third Intl. Conference on Quantum Electronics,
Paris , France 11-15 Feb 1963
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E. Ya.; Blazhevich. F. .- W
Lavrov: &- V.; _=2BOV.
AN

JTHORS: Levshin, v. L.; Arapcva,
-5y, Yu. V.; Voronova. I. G.; Gutan. V. B.:
e, Hei Fridman, S. Aes Chikhacheva. V. &.} Shchavenko.

~=; stcudy of catnode luminescence of zinc sulfide ané stnel

RIS

- :{¢ phosphors

E: AN SSSR. 2izicheskiy instituc. Prudy*, V. 23: 19563, o=

- ;- luminescence. cathode luminescence. phosphor, =€

. _fice 5hOSPNOT. phosphorescance. photoluminescence, zingc sullizce
oicavion energys phosphor excitation

s 39mRACT: This is . a review article devoted to 2 theoretical an
serimental analysis of excitation energy losses in cathode lumi
~ance, the approximate maximum cathode Juminescence vield. eszcharTe

a
nzs-

-
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of enexrgy between an electron beam and a layer of luminor throusn
which it passes, and also the evolution of individual glow processw
ss as functions of the excitation density and the temperature. 2ar~
ficular attention is paid to arn investigation of the persistence
wroperties of ZnS phosphors a2nd their connection with the location
md £illing of the electron ané hole ljocalization levels. n detailed
alysis is made of the energy losses resulting from thermalization
zad it is shown that in cathode lumines-
glowv

—ad
-

af ~he electrons and holes,

<. ~nese unavoideble losses are very large and decrease the

. Zr7lcilency by approximately 2.5 times. Allowing for other lOssis,
-+ sver—all glow efficiency in cathode juminescence cannot excezd

-~ .37--0.30. The study of the passage of an electron beam through
sublimated layers of zinc-sulfide luminors has established the volt~
age dependence of the electron penetration depth and the energy
iosses at different depths of electron penetrations. The dependence
of the spectral composition, brightness, and energy glow yield of.

various zinc-sulfide and phosphate luminors on the current densitys

APP :
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A glow efficiency of
The a=centacion

and

investigated.

and temperature wers
nS-Ag luminos-

¢ calculated for one& type z
es of cathode juminors tO 0.1, 0.0
0.001 of the initial prightness was investigated and the presence
WO superimposed de-excitacion processes of different aurations
escablished. The causes OZ +he reductlon in the duzztion o=
«frerglovw with increasing excitation density are considared.
s«rrangement and development of jocalization jevel of tn2 invw
studied by +he thermal de-excitzion metnod
tablished between the attenuation and liberotzer
£inite depths. she authors &=2 grateful =<
G. Ovchinaikov. radio technicians V. - -
senior ilaboratory assistants Z- Fi. Bruie:
. B. Kondrashkin, N. V. Mitrofanovas L. N. Petrakovs ané k. D.
sy #chlkov and laboratory agsistant Ve p. Prokhorova who helped witi.
e present work.® Orige. art. has: 66 figuxes, 28 formulas. and

tables. -
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MASER ACTION IN EXTERNALLY PUMPED SEMICONDUCTORS (USSR)

. M. Fizika tverdogo tela, v. 5, no. 4, Apr 1963, 1170-1174.
,S/181/63/005/004/033/047

g€ & population inversion in semij-
conductors by laser- or electron-beam pumping, the energy distribution
has been determined for current carriers whose énergy exceeds thdt of the
lattice by one or two orders of magnitude. The resulting distribution func-
sual Boltzmann term plus a small addition reflecting

carriers due to the steady-state Pumping source. The

play the main role.
for amplification or g
tion band be greater than 1015¢m -3,
the absorption and de
transition,
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BAGAYEV, V.S.; BASOV, N.G.; VUL, B.M.; KOPYLOVSKIY, B.D.; KROKHIN, O.N.;
MARKIN, Ye.P.; POPOV, Yu.M,; KHVOSHCHEV, A.N.; SHOTOV, A.P.
Scniconducton.quanfum generator with & p-n jumction in Gads, Dokl.
AN SSSR 150 no.2:275-278 My 163, (MIRA 16:5)

l. Fizicheskiy institut im, P.N.Lebedeva AN SSSR, 2, Chleny-
korrespondenty AN SSSR (for Basov, Vul),
(Masers) (Gallium arsenide crystals) (Junction;Transistors)
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 “@5pfgs)/ESD(t) AT
ACCESSION NR: &P4043368 s/0181/64/006/008/2445/2448

' AUTHOR: Popov. Yu. M. 0‘
e
TITLE: Population inversion in semiconductors due to electron or
optical excitation ) ya

" ouRGE: Fizika tverdogo tela, V. 6 mo- & 1964, 2445-2448

TOPIC TAGS: germanium, gallium arsenide, optical laser pumping.,
carrier density., phonon. crystal lattice specific heat. relaxation
time

ABSTRACT: To obtain population inversion for interband transitions,
degenerate electron and hole gas densities are necessaly. However,
the electrons and holes heated by external excitation transfer their
energy by collisions to the whole electron-hole gas and thus raise
its temperature with respect to the lattice temperature. The
electron~hole gas temperature must not exceed the Debye temperature

., Card 31/3
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ACCESSION NR: AP4043368 Cj
if degeneracy of nonequilibrium carriers are to be retaineq. In
‘the first part of the present treatment'it is assumed that the
energy relaxation of a carrier by interaction with other carrjers

is faster than the energy transfer to the lattice and faster than
the recombination. It is shown theoretically that, for example,

for a2 nonequilibrium carrier lifetime of about 10~6 sec in Ge

(n ~ 1018 o~ ) the electron temperature will differ only by several
-degrees from the lattice temperature. However, if this lifetime is
much shorter than 10~° Sec, as in GaAs, the electron temperature
rise is sufficient to lift the carrier degeneracy and thus prevent
population inversion. 1In the latter case one can use short pulses
(shorter than the lifetime) or establish degeneracy by rapid re-
moval of an exciting electron beam (decay time shorter than the
lifetime). In the second part of the treatment it is assumed that
hot electrons emit several optical phonons and then transfer the
remaining part of their energy to the electron-hole gas. Under
these conditions degeneracy in, say, Gahs (n ~ 10l6 cm™3) may be

Cerd 2/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420010-4




CIA-RDP86-00513R001342420010-

"APPROVED FOR RELEASE: 08/25

/2000

CLI8631-65 i
- "ACCESSTON -

ASSOCIATION: E‘izicheskiy institut jim. P. N. Lebedeva AN SSsPR,
Moscow {Physics Institute, aN SSSR}

SUBMITTED: G2Mar6 4 ENCL: oqg0

SUB CODE: 88, EC OTHER: (0905

- 1342420010-4"
APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R00



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420010-4

13

P L 234]0-66  EWP(e)/EWT (m)/ENP(w)/EVA(d)/ENP(v)/T/SUP(£)/EP(K) 1JP(c)  JD/HM/HN
| ACC NR:AP6004142 : SOURCE CODE: UR/0125/66/000/001/0075/0076

| AUTHOR: Pavliychuk, G. A.; Popov, Yu. M,

| orRG: none

TITLE: Effect of the addition of various amounts of boron on the propearties and
| weldability of !Iﬁknlckal-bue steel

SOURCE: . Avtomaticheskaya svarka, no. 1, 1966, 75-75

‘.TOPIC TAGS: boron, nickel steel, weldability, high temperature strength/EI437 nickel

steel q,-/‘ ,?)/ {, ﬂ)"’/

ABSTRACT: The proneness of high-Ni heat-resistant alloys to form cracka in the near-~
‘| weld zone during their fugion welding s a major obstacle to the use of these alloys
4 in weldments. In thia comae fon, the'duthors desgfibe the effect of the addition
Dof various amounts of borenY 0.005% aund 0.45%) the properties and vieldability of
RI437 alloy. It is establlished that the strength!and yleld point of El437 alloy
“treated with 0.45% B are higher than those of the untreated specimens. This is par-
ticularly evideat at high temperaturas: at 800°C streagth and yield point increase

UDC: 621.791.762:66.046.51:546.27
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ACC NR: AP6004142 - : 5

*140-45%. What 18 more, stress-rupture tests at 800°C under a load of 29 kglm:2 showed
that the time to rupture for specimens treated with 0.45% B is nearly 10 times as
long 23 that of untreated specimens and 4 times as long as that of specimens

| treated with 0.005% B. As for weldability, no cracks in the weld and near-weld zones
of the specimens treated with 0.45% B were detected, wheréas large hot cracks were
observed under analogous conditions in the alloy RI437B/treated with 0.005% B. Thus,
treating austenitic Nimonic-type alloya’Wwith 0.5% B is an effective meana of enhan-
cing their mechanical and high-tegperature strength while at the same time presarve
ing their High plasticity. When zed as weld metal, owing to the pregeance of a two-
phase austenite-boride acructu:e,\ these alloys are not prome to fonﬁ:ot cracka in

the weld and in the near-weld zone during their fusion weldi Orig. -art. has; 2
figures and 2 tables. % :

. |SUB CODB: 11, 13, 20/ SUBM DATE: none/ CRIG REF: 000/ OTH REF: 000

| Card 2/2dde-
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ACC NR: AP6006812 SOURCE CODE: UR/0181/66/008/002/0345/0352
AUTHOR: Poluektov, I. A.; Popov, Yu. M. 4
et DGR

ORG:__Physics Institute im. P. N. Lebedev AN SSSR, Moscow (Fizicheskiy institut

AN SSSR) -
: . . 7’) ﬁ’ 4 . . . .
TITLE: Effect of a strong magnetic field on the energy distribution and slowing-
down times of nonequilibrium current carriers in semiconductors

. 3, P w5
.SOURCE: Fizika tverdogo tela, v. 8, no. 2, 1966, 345-352

TOPIC TAGS: strong magnetic field, current carrier, semiconductor theory, semi-
_conductor band structure

EABSTRACT: The authors consider the effect of a strong magnetic field (hQ > kT)

on the energy distribution and slowing-down times of nonequilibrium current car-
‘riers in semiconductors where the external excitation source creates electron-hole
‘pairs with an energy which is much greater than the thermal energy. The distribu-
.tion function which is derived for the current carriers is not monotonic and may
fluctuate on Landau levels. The slowing-down time in conditions where A0«

*

‘Card 1/2
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(e is the energy of a nonequilibrium electron or hole), are weakly dependent on the

-magnetic field. An analysis of the results indicates
;to amplify emission by using intraband transitions in
‘magnetic field. Orig. art. has: 15 formulas.

SUBM DATE: 15Jun65/ ORIG REF: 003/

-‘SUB CODE: 20/
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| AUTHORS: Poluektov, I. A.; Popov, Yu, M. ’L’“ :
|ORG: Physics Institute im. Pﬁ—;bedev, Academy of Sciences .SSSR

| (Fizicheskly institut Akademll nauk 3SSR)

: 2 R/
TITLE: Influence of a strong magﬂétic field on recombination radiation
|in semiconductors

' |{SOURCE: AN SSSR. Doklady, v. 167, no. 3, 1966, 559-561

TOPIC TAGS: recombination radiation, semiconductor carrler, semicon-
ductor band structure, distribution function, solid state laser,
stlmulated emlssion, line width .

|ABSTRACT: To check whether a magnetic field 1s capable of changlng the
state density 1n a semiconductor, the authors calculated the intensity
of recombination radiation in a magnetic field for an interband transi-
tion in semlconductors, and determined the emission line shape assuming
that the electron.and hole distribution functions are given for the con-
duction and for the valence bands. An equction 1is derived for the number
of quanta of specified frequency emitted per unit time during a spon-
taneous transitlion of specified line wildth, and the electron frequency
at which the magnetlc fleld becomes influential 1s determined from this

Card 1/2 UDC: _538.615
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equation. On approaching the spontaneous generation threshold, the line:
width, expressed in terms of the effective temperature, becomes close to
3K, and when the ture exceeds this value the emission line
Ssults explaln the laser actlion obtained in

in the valerice band gnetic field still has no great effect
on the energy spectrum of the holes. This report was presented by
Academician D. V. Skobeit tsyn 13 July 1965. Orig.-art. has: 12 formulas
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ACC NR AP6018703 . SOURCE CODE: UIV0586/66/005/011/M]/M5

AUTHOR: Be.sov, N. G., Zekharov, Yu. P.; H Nikitina., ‘.l‘. F., Popov, Yu. M., Strekhovskiy,
G. Mo ; 3 Tata.renkov, Ve Mo} Khvoshchev, A No - . b
*I

ORG: Physica Institute im. P. H. Lebedev, Acadenw of Seienees 8SSR (Fizicheskiy &
. institut Akademii pauk SSSR) '

.VTITIE Gellim a.raenide laser operating at room tempera.tm

: SOURCE: Zhurml noy 1 teoretieheakoy ﬁ.ziki Pisma v redaktsiyu.
g Primmm' Ve 3’ no.’ 11, m’ y b8 3

; "R)PIU TMS;“‘,gn]JJ.\m arsenide, semiconductor lnaer, m ,junction, .junction diode,
' J.nser “radiation spectrum

| ABSTRACT: The authors investigated the performance of semiconductor lssers based on

| diffusion p-n junctions operating at 300K, The diodes were exclbed either with a

‘| pulse generator (curremt up to 4000 amp, pulse duration 20 nsec) or with a generator
-1~ with discharge capacitor and mechanical discharge with current up to 1500 amp end

' pulge duration 30-60 nsec. The diode emisston had at low currents a broad spectrum
| that narrowed down gradually from 300 to 110 A with increasing eurrent., At a thresh-
old current density that varied from djode to diode (10% - 5 x 105 amp/cn®), a single
:| generation line was produced at -9000 A, which is of longer wavelength then the max-
‘| imum of the spontaneous emission spectrum. With increase in currenf,, additional

: .Jjnes appear in the spectnm, correapond.ing to different regsonator modes amd the

—Cﬂd V2
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generation wavelength increages., Measurement of the diode emission’ directivity pat-

tern yielded for the width of the luminescent region a value of 4 e The directivity
rattern in a plane parallel to the p-n junction shows a Pronounced multilobe inter- :
ference character, with average half-width 8°. Orig. art. has: 2 figures and 1 |
o _ _—— : (02

formala. - ) , _
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| ACC NRt  APS02Th06 SOURCE CODE: UR/0181/65/007/011/3289/3293;
ot
AUTHOR: _Basov, H. c'lw Bogdankevich, 0. v‘.*t;( Popov, Yu. M. YY gg '

ORG: Physics Institute im. P. N. Lebedev, AN SSSR (F'izicheskiy institut AN SSSR)

L'z
TITLE: Generation of short-wavelength radiation an lifetimes with respect to spon-
taneous emission in semiconductors

SOURCE: Fizika tverdogo tela, v. 7, no. 11, 1965, 3289-3293

TOPIC TAGS: semiconductor, semiconductor laser, electron beam laser

s inversely proportional
to the energy width of the forbidden gap. The lifetinme of radiationless transitions
is thus neglected in the analysis, Expressions are derived for the minimal pump
power and the optimal duration of the excitation pulse. It ig suggested that high-
purity ZnS, aluminum and boron phosphides, corundum, and other vide-gap semiconductors
should be tested for laser action in ti traviolet by means of electron beam ex-
citation. Orig. avt. has: [cs]
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' ACC NR: AT6009311 SOURGE CODEs UR/2504/65/031/000/0003/0073 '

| AUTHOR: ngov:, Yu, M. 77

A A RS i T g R

¢ ORG: Physics Institute im. P. N. Iebedev, AqademywoﬂHScience57m5?%7ﬁ
¢;d§SSR.(Fizichesk1y institut Akademii nauk SSSR) %

< 20, Pt '
TITLE: Methods of obtalning states with negative temperature in
semiconductors

e}

SOURCE: AN SSSR. Fizicheskiy institut. Trudy, v. 31, 1965.
_ Kvantovaya radiofizika (Quantum radio physics), 3-73

' TOPIC TAGS: solid state laser, laser theory, semiconductor
theory, thermodynamic analysis, electromagnetic radiation, excited
- .. state , excitation energy, semiconductor research

-?fvi ABSTRACT: This paper is a dissertation presented as part of a re-
] i quirement for the degree of Doctor of Physico-Mathematical Sciences
in 1963. By analysis of the interactlon betweengﬁhe electromagnetic :
i

. | radiation and the medium in a solld sgtate lagerf’/'the author derives ;
" the conditions for formation of thermodynamics nonequilibrium states.

é.._Card_,u_l/3wﬁ%"mm_“”
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in semiconductors (states with negatlive temperature), necessary for .
! the. amplification of the electromagnetlic radiation. The gatisfactlon
" of the necessary conditions for the various methods of the excitation
of the semiconductor are discussed, with emphasls on the energy i
f the excltation. Much attention 18 pald in the paper !
ing lndirect transitions 1in semiconductors '
The paper consists of six chaplers.
obtaining states with negatlve .
citing a homogeneous semiconductor with electric-
e second considers the productiocn of guch states
ity carriers into a region close to the pn .
te semiconductor. Tne third deals with the
tain semiconductors (such as .
{ for amplification of electromagnetic radiation.
The fourth con bility of obtaining states with nega-
tive temperature i tors excited by an electron beam with
‘energy of several dozen dred keV or by powerful 1l1- s
Jumination from lasers. <The £1fth contains calculations of the 3
'fSlowing—down time of the nqnequilibrium currents which are not in

-
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thermodynamic equilibrium with the lattice. The sixth is devoted

to a determination of the distribution function of nonequilibrium

carriers inside the corresponding band in the case of a monochro-

: matic source. Different methods of obtaining negative-temperature

. states are compared in the conclusion. Appendices deal with the
calculation of the cross sections of triple recombination in semi-
conductors and the calculation of the gain in the case of direct

. transitions in semiconductors. The author thanks Corresponding

' Member AN SSSR N. G. Basov and Candidate of Physico-Mathematlcal

Sciences 0. N. Krokhin for a useful discussion of the problems

' touched upon in the work. Orig. art. has: 204 formulas and 4

- figures. .
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*Contemporary Glaciation in Northeastern Asia and the !
Problems Presented by 01d S..bo».a...u.. Yu. N. Popov, 9 »

*Is Vsesoyur Geog Obshchestva" Vol LIXIX, Ko 3

The only existing-articles on glmcisztiom -in the nerth- I
east until n.oowwmpa vere by Cherskiy, who discussed .
the palecmtological aspecte; and Obruchev, who die-.
ocussed the dasic geclogiocal aspects of glaciers. !
articles have appeared recently; however, due to am .
imcreased interest in this field. This article gives .
s drief summticn of information w..,&“ emsient gla- = A
“hY Baliati 1 sartasasvers Biberls, Ulseoveriss
of eoft parts of eaimals in d1ggings from froten
layers of the Pleistocenic era; snd the paleography
of the glacial age in Northeastern Siberia. e
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gvukhsF?crchaty“z I pelovenogikh molliuskov triasovikh ot..
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i’ AUTHOR: Popov, Yu, M. . .-

. TITLE: GSowse feoultl of logging on the Agov Sea 4

_§OURCE: lﬁ-cw. Vse sayWy nauchno-issledovatel'ekiy fnstitut gaoultchuktkhzv
! metodov rasvedki. hzvﬁ;ochuyn { promy*slovaya geofizsika ‘(Prospecting and i
P {ndustrial geophysics), wo. 48, 1963, 66-72 i o

TOPIC TAGS: geophysics, logging, -sea logging, electrical prospecting,

electrical profiling.

' ABSTRACT: In the years 1959-1961 a maritime expedition of the VNIIGeofizika i
carried out an electrical prospecting study on the Sea of Azov by dipolsr -
sounding and depth profiling., Measurements were made at separate points in the :

same vay as on land, The most important feature of marine prospecting is the
possibility of measurement while traveiling, using the continuous electrical
profiling method. About 600-800 km of profile vere obtained per month, -The
errors reached about 5-7%. On the basis of prospecting and all svailable -
geological and geophysical data, it may be considered that the Paleoszoic )
stratum is 1ifted at the center of the Sea of Azov, Deep-sea drilling may be

°"""] I

cimemt ey
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USTRITSKIY, Vitaliy Ivanovich; CHERMYAK ) Georply Yovggyeviqg; ‘
POPCY, Yu.N., doktor geol.-:ineral.nauk,red.; CESHALYT, M.T,,
vedushchiy red.,

g of y Upper Paleozole of
Biostratigraphy and brachiopods of the Upper
Ehe Taymyr'Peninnula.] Biostratigrafiia i bvakhlo?ody Yerkhnugo
paleozoia Taimyra. Leningrad, Gestoptekhizdar, 1@0}. 1?8 p.v,
(Leningrad, Nauchno-issledovateltzkil instiwnt georiopll ngk;! 21,
. s -6
Trady, vol. 134) (MIPA 17:6)
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*New Members of the Kolymia Licharewi Family," Yu. K.
Popor, 3 3/b4 pp '

*Dok Ak Neuk SSSR" Vol IXI, No b
Describea specimens of Kolymia Licharewl found in

Upper Permian strata in northeast Asia, including
three new species. Submitted 5 Jun 48.

.- | 1-1/.".9'”5 |
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) JIoe Formation

. ‘ ]
*A Present-Day Icecap 1in the Northeastern USSR,
Tu: K. Popov, L P

‘®fs vy-8 Geog Obshch® Vol IXXX, No 2

' ' * yhich appeared
orts of the “frogen area,
::r:.;bgparo nov known to have been msgorctedaa
Preseat estimate in sq im is: 1in amntar;!h"ll %
renge, 160; in Puordakk Massif, 9%.26; total, 23%.
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Popov, Yu.N., Complex division of iuture lines of the Nautiloidea, T65-7

-~
Ax2deniys Wauk, 5.5.5 R., Doklady  Vol. 78, No. Y -1q31
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Glaciers of the Buordakh Massif. Geog.sbor. 4:41-58 'S5kL, (MIBA 7:9)
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Asymaetric segmentation of laciniate lines of Trisssic ammonites,
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Abstract ]

.I't'xstitution 3

Presented by:

" Pub. 22 - 48/60

Popov, Y. N.

o g e,

The .écol‘o'gj'of >tartiary wood borers of the Teredidae femily

Dok, AN SSSR- 100/4, 789-791,. Feb 1, 1955»

Geological data are presented regarding the ecology of Tertiary period
wood borers belonging to the Teredidae family. Four references: 3

USSR and 1 Duteh (1905-1950) . Illustrations.

Scientific Research Institute of Arctic Geology

Academician E. N. Pavlovskiy, November 5 1954
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Separation of the lower Triassic system into divisions, Dokl. Al SSSR
109 no.l:842-845 Ag 1956, (MIRA 9:10)

1. Vaesoyutnyy nauchno-issledovatel'skiy geologicheskiy institut.
Predstavleno akademikom D.¥. Halivkinym.
(Geology, Stratigraphic)
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POPOV, Yu.N.
Hedenstroemiidas of the Verkhoyansk-Kolyma region. Bzhegod. Vses.
paleont, ob=va 16:64-81 157, (MIRA 11:4)
(Verkhoyansk Range--Ammonoidea)
(Kolyma Range--Ammonoidea)
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POPOV, Yu.N.

e T

/ﬁ:ding of ammonite shells with impressions of the soft parts of the

body on the Kuba Island, Ezhegod. Vses, paleont. ob-va 16:289-290
'57. (MIRA 11:4)

(Euda Island——Ammonoidea)
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of Northeastern USSR. (Paleontological foundations of~tae

:&m scheme of cross sections of Triassic deposits of North-
22 pp (All-Union Sci Res nxkxmf
21-22 (26 titles) (KL,

eastern USSR.)" Len, 1958.
Geol Inst). List of author's works? PP
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